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Vice President's Comer 


I'm sorry to repon that a close friend of Greg's had aserious injury afew 
weeks ago, and he’s had his hands full helping during her recovery (which 
will be lony. bul is going well su far), As a result, Greg has asked me to 
Fill (n For him in this month's column, I'm happy to do that, but first I want 
tu puss alony TAPR's best wishca and prayers to Laua. 


There's 2 tot going on ar TAPR these days. First and foremost, 
Hainvention is coming up in a few weeks and we're Betting ready for the 
usual hectic weekend Thursday evening is the ‘l'APR. board meeting, held 
atthe Raddison hotel. All members are welcome to allend 


Friday moming and early aflemoon is the TAPR Digital Forum. Note 
hat he ime is o bit chiTerent this year. 10.00 10 1:45, Tho room is yet to 
be announced. Here’s our schedule of speakers: 

fetmauction 


1000-1005 in Acesrenn NBL 

4005-1050 TAPR tsProects aoe 

1030-105 Ragusioy sues iS VWASOZP 

1246-1430 fess Seam Tom MiDenratt NBESEcb Sridtiand NSUAN 

1830-1200 SS Poecs Steve Bite NTHPR Tam Crk WS 

1200-1235. Raa 

1215-1245 Lee ANS an Acasa NER 

1245-1245 4. APRS Upie Bob Sunes VBA Werk Soro KEQICY 
Peg Veth Sond W_22/Steve Deres KAHS 


Look for TAPR at these Upcoming Events 
May 15-17, 1998 Dayton Hamvention ae! 


Sept, 25-27, 198 ARRL & TAPR Digital Communications Conference 


- Chicago, lilinols 
Packei Status Registor 
Tecon Amsteur Parket Radio Corp, PERIODICAL 
PO Bor $1114 POSTAGE PAID AT 
Denton, TX 762060114 DENTON, TX. 


ADDRESS CORRECTION REQUESTED 


Preaident’s Comer, currlinued,— Se 
Then, at 7:0 PM Friday “will be the 4th annual 
Packet* BASH, co-sponsored by TAPR and the Mianu 
Valley FM Assooimion, There art more details about the 
BASH elsewhere in this lssuc —L hope to soz many’oF 


gon theres/iP's a areas time, 


As usital, (he TAPR booth, will be the hub of our 
activities. and we'll have the (atest kits available. More 
Humvention info is availeble at 
hitp/Ayww.tapr ung/larc/hinl/dayton. bial, 

king of kits, VAPR has:a lor of projests: In the 

3, The DGPS «Differential GPS) Relerence Siution 

kit made it from idea to prodilct in record tne, end we've 

alesis ippe) Quites few unite I'you're nor familiar 

PS, t's 4 Way (0 improve the accurdey ofa OPS 

receiver down to about (0 meters or so. Commercial 

DGPS systems cost thousands of dollars; the APR 
solution 18 Icey thisn S500! 


The DUPS signuls cant be (vtsmitted from the: base 
Station viv oriliodry piekel min ¢quipowal, and all ibe 
Aiser Needs is a 1330S capable GUS recetver (most are), 2 
TNC. vad «odio — basically: the Sumy equipment a 
Mmabile APRS user might already have, Th fact, the DGPS 
sigouls van share the Frequency with APRS wutivity. The 
DGPS kitts the basis of a great club project on DGPS 
‘beacon can serve o whole community of APRS users, 


Cnvdther Tronts, iad ae 4 umn team 
is cunfidwidy their work, and the rade (described in PSR 
KOK) Is meving- closer to reality. Thisia exactly the kind 
of proyert thal shows TAPR‘s value to the: amateur 
community, We're designing 4 radio system that 
leverages cadsting technology, but is designed with the 
needs of hem mdio operalors in mind In nye and 
ORM-resisnnce 1 should bear any ofber 900 MHz spread 
spectirum systern thw’ commercially available, dnd will 
open the door to the next generslion ulamatcur divital 
networking. 


Another project nearing completion is the EVM 
Interface kit This ie an example of VAUR providing a 
wet Chat may not be scxy, bul ierdefinitely necded. 
lundreds of people bought the Motorela DSP (Digital 
5 Pie: Processor) KVM (evaltation) hoards through 
TAPER, and fots of neat software bas boon written to use 
those boards as packet niodems, audio spectrum 
nud ers, ad other nedl things, The one dmawback lurthe 
DVM boards js thar chey doo’T have either ar enclosure 
of an Gatsy interfiee to radios, The Interfce kil sulves 
these problems, It provides a “tackplene" interface ta 
fink the EVM board to two radios. lr alsa provides 
front-pane] LED indicators und Other useful functions, In 
addition 10 Me Titeriace kiL TAPR will also be providing 
tT Sela to hold both the backplane and the EVM 
tse! 


Fathst auton’ Copyyigbt © 14 Yorsn Amateur Packet Radio 
Corp. Unley: ofterw ine wnliaterd, explict ps vutetion i erated to ropro- 
duce any iniecriais appeaning heredy Foy eoe-Sostnarcie! Amateur publi 
ccatirts provid thar rah ly wivicry s) bewh bo suthee and TAPR. sfons 
rons CAPR Dhete cise (MURIS IDO) Osher rerenductins 

Mittens Witenes wires petrrilanmon dian, FUE. 

pili expats ats: ofits Races ard ox pevevenry tito 
nt CAN, het Hound if Diraosies, Offiocs cw the Editor, Accepance of 
nave doe ot ome eames hy TAM, of the pruabucts 


fy TAPP, IC), Has 51114, Denyan 
(SSN 1092-3426, USPS oas- 


Bob Haheen, NIGDL 
PO, Box 1502, Flmira. N,V. TAN2-44 


Per el frerpabine pb teenai arraiy thet pris 
tes conde]. Coamibations ant deductive the etier aiswod by US. tax 
Faye WARS is chartered in jhe Site ut! Ariane fir the pecpene et 
Gesitping and developing new systems for digit] radio communication 
io tive Armaléur Raibo Servicc, and lie disscitinaing inforination reouired 
dure, end abtamal frm, auch rescarct, 
Artele hmeoinn detidlines for upeiming sues: 
June 15, 1996 
Septerber 16, 1668 
Decenber 15, 1998 
Merch 15, 1999 


TATR & dloays ieisassed 4 Gy receting indamstian and anticics for 
DyblicatIOn, If finw have an Alcs fee Sn ertiofe ju would fike tiv sex, or 
YOU of somcomesy ow Inow”, % omg someting (hat would interes digital 
ConIoMAICSOr, Sloass coumict the edviorse thf your work can be shared 
svi the Ammicur compat. 

The preeped fire Soradcdes © pisin ASCII best the preliered 
rephic Remo ere MP GL or 0h. tweeter, ec accept many poptilar 
wunl proeccurend grenkie Soames All subeithsions Gu disketic Should 
0¢ formented Sar MSL 


President's Corner, continued. 
The beta version PC boanis an: on order. and testing 
will bévin in ihe next Lew weeks. 


In vs Column in die bast PSR, Grog thanked a punlor 
ofibevolunicers who help onl bebind thescearsal'TAPR, 
1'6 (Wee 10 continue that this month by passing on a big 
‘Auiaboy™ to Steve Bible, N7HPR: Sieve fas been 8 
diving force bebind a number of TAPR's recem! Kilby, 
ibel ying the Towlly Accurate Clock (TAG), the DOPS 
41, sod the BVM Interface: at, TAPR has produced marc 
pew peniucts in dee [Ast year (han #ljus| aboul Any, ober 
Uee fo pur bisiory, and Sicyo has been onc of the miajdr 
rearona. Thanks, Steve) 


As 2 final note—for you APRScrs who. ar coming ta 
the Daylou Hamventinn, Soulhweal.Ohin is on 144.39 
MHz and we hope to hayea statlon echoing local activity 
to the Ihtemet APRS servers duting the whole event, 


73, John, NSUR 
AX.25 Version 2.2 is Up on the Web 


A major effort lowards vipdallng version 2.0 was 
Poblisbed in the Fh Compuier Networtony Conference 
hy Eric Scace. K2NA, In 1988. Eric's work is included in 
(hig update of the standard, logether will) protical 
improvenients thatwill ald ngtworking and HF pears, THs 
documentis arevision ofihe AX.25 Vetsiod 2.0 Protocet 
Standard found on the Inlemet a) TAPR and availabic 
fron he American Radio Relay Leaguo, 


Tals document is the fourth edition of the AX23 
Ampicur Pocket Radid Link Layer Protocal (Version 22, 
1996) by the American Rudio Reluy League Lyaud 
the Tueson Amartcur Packet Radio Corporation (TAPR), 


This document defines # protocol weed bebyern two 
AM Glue rSdiq arstinns in a point-to-point or networked 
communiculions snvirommenrt. The protocol specilies 
only link. ayer and physical Iyer functions, it is no 
intended lu specify any uppet-layer piroiAco! other when 
Corwin imerface ecquirements ta and from other layers. 
This protoce) reengnizes and aoponiodates the uniquencss 
of the emuafein zAdio opsratiig Sivifonment In the 
Interval since the publication of the Girsy edition of the 
standard, ar amaltur radio digi neiwork hay evolved, 
Beoouse Wis déevelopinent lies nogated the need for the 
digipomier mode vl operation, the proposed new 


sped fication lime digipaaring (9 a Maximunyafnwe hops. 


sorscpunite: radia links, 


The dij addition in (his veenor tas been the-sddilinn 
of fhe SOL dingrants to help overy unc better understand 
how she sysiem Works. “The Sysi¢m Description 
Language (SDL), Included in Appendix C, iz s much 
clowret dextripiion oF the proticul than the yertral text. 
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Packet Slalus Asgieter 


‘The document was originally the work of Willism A. 
Beech, NJ7P, Douglas E. Nielsen, N7LEM, and Jack 
Taylor, N7OO in 1995-1993, Without their work in the 
Jnltidl stages severe! yodre 280, (he document wouldn'! 
have beco updated and the diagrams wouldn't ‘be 
available today. Lee Knoper, N7CUU, @ technical waiter, 
Then jan ped in wilh both ieet in 1996 snd help do an edit 
ofthe document tn make it read hetter Then Greg Jones, 
WOSIVD (TAPR) and Paul Rinaldo, W4R1. (ARRL) 
sworked lor pel lhe Future Systems. Cummitice to look at 
the document which TAPR hed brought (0 a conclusion 
eal! 0 in 1997 with 4 Gndl posh the document has been 
amade available for fcc on the TAPR Intemet server, 


Altbe ARRL and TAPR 1997 Digital Communications 
Conforonee the ARRL. Future ‘Systems Contmittee 
\ranaterédall responsibilities of the AX 25 document to 
TAPR. TAPR now maintains the PID assignments and 
will be working on any corrections or changes to the 
Jogvinen! in ihe Luqure. Afier the 1997 DCC three new 
1D asaigaiments were added to the current version, One 
(or FlexNet snd two for Jacobson TCF/IP Compression. 


The specification ts ayaidatye at: 
yew laprore/lapr/hlm lak 25Aiml 


Wisconsin Association of Packet Radio 
(WAPR) 


Jog) Pape 
Jpapeeimibedgeride ae: 


‘Our group ‘ves Startet in the early ‘Sr and consists.of 
Pacitel aperators, niode-ops and sysops throughoutthestatc. 
Mos| memberbip is concentyated in the more populous 
anezt of the Hastern and Sowhem parts of the state, 


Our purpess is (0 provitle for the Vevelopmientol paulcet 
and cspecially the BBS system, We have nodes that arc 
privalely wwned, ones thal ane partially funded from 
WARPR dues, and ones thetare entirely funded by WAPR 
dogs Wint ihe latter haing fow and Tar berween, 


Gur nttwork is slowly being converted to 9600 bps 
wilh isolated experiments at higher speeds. We are 
tepanding it and pow haye ties (o Minnesvla, Miiavis, and 
he Upper Péninaula of Michigan. Varinus interner 
galeways are sprouting bere and (here. The 9600 bps 
portion of the aystertt fs heingutied to these galeways to 
provide leplip access to sad from the'intemet. This latter 
setups io it's infancy but is percetved ta be the dircetion, 
things are going navy, 

Despite Nits, we.are cormmillicd to RP links as primary 
carners, 6f BBS, traffic and 2 emezyenuy links. The 
intemet & a gond hackupsccondary carricr of these things 
bul maiotwoing both Lypes Of data mtovement 6 crflical 
(vreliabillly of the systens. 
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Data Control Channel (DCC) Protocal 


Cary Hilvenon, KCTIST 
www: /thapihere come) iterpraject/aec! 


Introduction 

DOC stands of Data Convel Chanadl, DOC sinply 
does just that, a data channel coninols communications 
2nd allows date exchange. Such uscs would be aliasing @ 
frequency (itt a net uses, allow cellulgr-pased 
patches, munked communications, a wide range oF dats 
ging and TCPAP 
protecel ix simple 


communications including text 
layers, and adding more to the 
duc to 1S expandibility, 


DCC, being = dynamic protocol, bas many 
applications. These applications can creates wide range 
of new fields for the smmileur radiv uperatur tu enjoy. 


DCC allows #. large amount of felion te bike plice, 
Depending on the base station operator, several high 
speext dain channels can be in operation at one time U6 
channel bevomes lov full, s simple puckcl can causc. 
Ow CeSS LSOrS to Switch OVer fo ANOHer data chantiet. 


Example Uses 

‘Some passiblé usas nf OCC are below. All of is is 
hype sud vapor. None ofthis tochnuligy exists... YET. A 
projcot the Electronic Laformation Collcetve (fC) 
wishes ta work on Vitse js the cellular network nid uaa 
services, However, if you wish, foal feo to assist in the 
developnicnt of tis technology. If you design the unit, 
shate the soheniatics, or even offer Gils with assembly 
inetruction= and sel! fora low price We here 4) HC will 
do (he same if Gnivhing any designs of units. 


Aliased Nets 

Instead of seuing 4 Bequeacy bo meet on, pethaps acl 
members, could join 2 dynamically aasigned loequenecy 
wing DOC: This would xvid Aphis over who hws the 
Tight to vse the Gequency,,and make conncclinn casicr. 
These aliases could b= resolved (he sani way hosinames 
are on (he intemet Tht user simply presses p bunon, oF 
types in. a alphsnumencal keyword. and the unit accesses 
DCC 10 Gad oul what Foywency the wet is on. Lf for some 
feason the frequency needs th be phanged, ihe repedler 
sends (he ntw frequency via DOC and the change is made 
jastanily. 


Cellular Raclotslephony for Amateur Radio 
Operators 

This application would advance the usage of plone 
patches by allowing mulfipls path channels dynamivally 
allncated by DCC on a cellular based nciwork, Ifa user 
TeSyes iil of range DEone mpealer, Ihe repeater willdetect 
thls and send switthing information for a closer fepeaner | 


Page + Packs Sue 


Repealers can communicate wih each olber using & 
dowerduta link on lower Sequoncics such a the 1 meer 
bind, a nticrowive celay nelWork, Or even s conncciion 
fo the Tntomet ts handic these wansactions. 


Low Cost PBX Systems 

The madip anay of this cellulersysiem is connected. (0 
w low-ust diate PBX, whith handles local switching 
And switching (0 the telephone adework. If Me user calls 
anolhecHAM opermtor in range, it{s simply bounced back 
ina fashion such 2s ropeaters operate. If the user accesses 
4 HAMuperator wut uf repeater cange, or on the landlines, 
the PBX allows access oan ourside Inc, BIC has ideas 
and possibly Dilwre schematics and plans for this PBX 
system. 


A PBX sysi¢ny would sintply be un amy (possibly 
plug-in expansion on > main busy of B-hir Digit to 
Analog Converters (DAC) and Analog to Digitul 
Converters (ADC), This say of ADC/DACS are 
Commenced alsa 1 # sclectoy address bus. This allows 
multipleriig of multiple audio days to be exchanged ay 
onetime, and reducing the pan counk {or an anakig-haged 
wystent. DAC/ADC expansions would either be 
Counecld fo « phone linc, of 4 mitio systom, ‘The radio 
system would be savall, self contained, and targeted to be 
(uvy Cust us well, 


Low-level Repeater Security 

The PBX system would be controled by z 
microconten! lar to verily the existance ofa HAM Cetland 
check for correct passcotic aulficntication. Such 
informetion could he sinred al.2 main server, connected 
or ralayed over the comming Vink Wdeseribed above. 


DOC has built in authenticarinn, along with aredlundant 
access aysbeatication check, Mure infonnation about ihe 
operation of these checks ean he accessed on (he prowocol 
page, Tais will limit access 1 the repeater by 
\inaythorized users (am sure it's farthestation operator's 
hest inlerest to prevent normal users from calling, Hong 
Kone ftom their New York phone patch), A link to a 
compliter, and cyenqually {o the internet, would allow 
TCP/IP actost a8 well as deta services such af paging. 


Personal Communicators 

HAM operators can uso héod-held communicainrs 
with built (pn voice recognition. Tis them resolves ta the 
user's call sign or network ID number, and initates a 
communication from the répealer such as the cellular 
wonnedtiOn shove, Asitaple (appiag of the communicator 
or sitof s buon would fenninzte the eommunication 
Pethaps (he Slat Trek communicslor can become a reality 
for those willing to build such hardware. 
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Smart GPS Systems 

Where is Mom, Dud, (he Kide? With the falling proce 
Of GEM GPS cireul) hoands, 0 sniai) unit can be designed 
Wimerface DOC witha GPS daw output DCC allows the 
exchange of GPS Inthrmation by request And posslbly 
dhe repealer could make uscol u pusxcode xt by it’s users, 


Alphanumerica) Paging 

Paging is also part of the original DCC protocol, Thls 
allows ahem to cerry a ximple radio teoeiver, connenied 
{0 A small cenal oicrogontroller which controls =n 
LCD/LED display, PagoNow could he sep, giving 
DAQETE o COMMON NelWOrk [D (0 revelve group pasts as 
well as their own. 


Text Services 

AwWenbifoe system is oval fable for (oxt based aoprss 1 
# device This would allow, perhaps, local data 
exchwnyes, text-bexcd inlemet sccces so forth. Even 
perhaps provide the menuing. system acen on digital GEM 
phones, D 


GSM Streaming 

Streaniing of OSM (13k bps) audio is an also possibliry 
for 4 high speed eopenter, Perhaps the staggering of 
daly siteams would bring costs down, Stagecring would. 
simply allow the phone to scndis L3khps stream of data, 
whitch Is off ct finn) other LIkbps streams. Mo receiving: 
eas Would then simply read this staguen, allowing 
i3kbps dats transfers on possibly a 15 megahit 
coniniunicalion puigut. You car find more information 
on GSM by visiting the min pago, afd reading related 
sites under our GNM Jinks. 


GSM links could possibly go as faras wormhallog 
(hrough the yniernet, This would aliow an intemet 
telephone progrem connest to a repeater, and aliow 
receiving and wangayiting of audic. Perhaps even allow 
ateess to the cellular network. 


Satellites 

DCC cold diso be ved on Lire satellites. A ham 
satellite network could be scrup for world wide caverage 
Of these services. To Ste X ponte fulure saleflite system: 
in which EiC may povsibly constract, visit the DOC 
Satel lire Homepage. 


The CONs of DCC 

DCC can be bimited to small services, however if hy 
chance it hecomes a popular service, repeaters und 
frequency usage would increase, This would interrupt 
Operators who like traditional ways of communications, 
Bands should be planned fairly for the benefit of all users. 
Perhaps DCC should be lintited ro the 900+ hand, This is, 
a big decision. 
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‘In case of an emergency, DOC would have to be 
Wesiygied to withvisnd natutal disasters, Lf it cannot be 
Made possible, Operilors should have backup means, If 
DCE can withstand mostdisasrars of emergencies, DOC 
aljould enter a state of Emengency where only vital 
communications arc authorized. If the telephone 
nerworks were unavallable, incleding cellular, DCC 
could play & Very important rele, Operators of large 
sistions should. make lhefr alations able ty withstand 3 
tedsonable tevel of damage aad Sower failures. Even 
possibly provide ourputio HE and other eseful systems, 


Conclusion 
The commercial fieid of \elecommunscanons has boon 
expanding rs ra Sly then the amateur ficid. With the 


tcohnology © ham radio operatnrs could oke woe 
of new technology, selling them ahead to set pow goals: 
wid Standurds Of new communications, 


The DCE protavel dis made to be (epeater based, and 
haddics onshirs Similar to cellular fepeaters, PéMaps in 
the fature we could even sell (ht main repeater systems 
needed for the network, instead of hams putting the setup 
fogerher Meisel ves Crom. Sobeaiatics and products 
currenily Gut up the market. OCC bas oo refationship to 
DCCon intemet Relay Chat, Qu major goal is (o promote 
DCC and supply miOonauin und software. 


A Weal of iffammatian an Whe DCC protocol, its 
Ibeorioy, «pplivations, and huterworkings can be found on 
the web page Ibted above. We are always looking for 
Suggestions, afd for People to put durprotwcel to the test 


You can find me on Intéfnd! Relay Chat (RC) on the 
Undemet Newyork. Lusuilly idle in the channel #ViRii. 
Askin the channc) for scrazy computer and electronic 
geek thal designed all thin [or fun ;-) 


ARRL/TAPR Digital Communications 
Conference 1998 


The dle has heen set for the 1998 ARRL und TAPR 
Digital Communivations Conforencc It will be held on 
Scprember 25-27, 1998 in Chicago, IL, just a lew miles 
from the O'Hare International airport. Steve, N8GNIJ, and 
Tivta Stroh Yew up the rst of April to select the-final hotel 
and sign (he contracts. Full details on the conference will 
=ppear in the next issue and on the TAPR web site, In 
fddition, there will be a TAPR membership meeting 
Hasek conference, Be silre to spread the ward about 
the 


Page 5 


GPS marks 20th anniversary 


From (he AFSPC News Service= 


‘Twenty year ago, the Lirst Navstar Global Positionjag 
System satellite was: taimched from Vandenberg Air 
Fores Bust, Calif, Ii was the first of four GPS gated ines 
10 be [aunchied tha) year, 


By Devember 1978, this mininal constellation of 
militery satellircs was providing teal-time, 
three<limensiona! davigalionsl ifarnration to limited 
Barth bound uscrs, 


The GPS. is operaicd. by the Air Forte Space 
Command’s (AFSPC) 2nd Space Operbons Squndron at 
Fico AFB, Colo, Todsy, the system has a minimun 
constellation of 24 operational sHicllites dhut blanket the 
Barih afound the clock with precise all-weather, 
navigational information, 


Resching far beyond military application, the GPS 
solellites today provide nayigationul infonnation to 
commercial airdraft, ships er sea. hikers. fontal car 
customers, aud anyone with 4 GPS receiver. 


Wit tis: real-time accuracy of poriliquing: users 30 
within afer fest the GESis teetted with rovolGonaong 
AVeN AS bredid os Tand surveying fo scarch and feseuc. In 
fact, itis oferrefcrmd wo as ihe system (bat bas niken the 
“search” nut of acarch snd rexcuc, as demonstrated in 
1995 during the resCue Of Cap, Sco O'Grady ws Boatia, 
according tan AFSPC offiojal, 


During the Femi Gulf campaign of 1991, the CPS 
played 4 onitical part jn aynchponizing military action 
durmg & lightening-blilz, LOO-how: war Uhul was fought 
oman cndless, foamrgless ocean af sand-So populve were 
the GPS receivers thar mops, Who a4 inns ume were using 
Gyilian-prade receivers, were wuiting home Ww family 
Members requesting hen (9 puscliase wiviltan meeivers 
and send thom “ASAP” 10 the Bul) 


GPS ust in rhe civilion World goes way heyond vehicle 
navigation ag well. By using stutionsry receivers, 
geologists are ahlety derempineg minute Movements of he 
Earth's orist in carihyiake zones, and archanlogiats arc 
identifying bard-(o-find sites in jungle foliage. GPS. 
receivers on bulldozers are helping farmers grade Mheir 
Talid to Within a few inches of where they wanl it, Gita! 
ocean vessels are pow stcoring their wirgo though 
previously wanayigaahle renites. 

“This incredih}e aatallite navigation system can trace ite 
logacy buck tO the militory’s aldest spaco sysicm, 
TRANSIT, say AFSPC offigiils, TRANSIT is a U.S 


TRANSIT was slow, inlermiltentt and aubject lo errors 
with even Che slightest midtion of the observer, according 
10 George W. Bradley UT, Air Force Space Command 
ebiel bistorion- 


“In short, TRANSIT, while a big step forward in radio 
poultion Iacution, wie imprichcal for use on aircradt or 
Missiles, ho said," 


Thospace sysiom which ol iastely became OPS, raves 
book to 1963 When the Air Force began work with the 
Acraspacc tion un E) Segundo, Calif.,to develop 
it Own mullinalellile navigational aysten!. Following 
Many your of design modifcawons and ats, the Grst 
suellile was launched Feb, 22,1974. 


‘Toxlay, GPS saicllites travel in 12-hour, circular orbits 
11,000 nautical tiles above Earth. They occupy six 
Orbital plancs, intlingd 55 depreos, with four opsranonsl 
sale} ites in each planc. 


The are positioned so that an average of six 
are Observable nearly 100 percent uf the time from any 
poilitdn Banh, and och G equipped with an atomicclack, 
accurate to within 10-biionth ofa second of the standard 
set by the U.S, Nuva} Obwerysiery. Additional GPS 
Stelios are being feadiod for se when aging satellites 
Feylite replavement, 

By the year 2004), approximately 17.000 U.S. milltsry 
sdyerail ure expected to be equipped with GPS receivers, 
and hore than 10,000 porlable ceorivers will be in use 
by US. grounil forces and on military vehicles, 


Meanwhile, theNatinnat Academy of Sciences repons 
thatby 2005, the commereral marke! for GPS services will 
he close (0.330 billion, mafking ihe'system as one of the: 
ms) imporant Amoneah ivesimenty in space 


NADSD Point of Contact Change 


Curl Estey, WAOCOt, due to Zeveral new areas of 
focus in his lifc is stepping duwa ww» Point of Contact for 
the North Americzn Digital Systems Directory 
(NADSD), Carl was ons of the main people responsible 
Tor instigating the creation of \he system and we wish Curl 
the best of lack with his ces studies and direction. 
Hopetully we will sée him back on-line in the fururc, 


The new contdct forthe NADSD focal paint will be 
Prunk Aguilar, NSSSH. rank can be reached at 
nSssh@tapr org, 

TE yow bave any questiens ur comments, they should be 
directed to Prank, 


Navy navigational satellite Madd tq sccutaicly locate ; 
walle missile submunnes and suslace vessels, The first | Welcome Frank! 
TRANSIT satellite was launched in $960, and the system. 
of four satollites became uperitional in 1965, 
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New GPS Resources for Civilian Use 


Vice President Gure announces enhaucements 1 the 
global positioning syste that will benefit civilian 
users workdwide 

On Marrh 30, 1998, Vice Present. Gote arinouncal 
thata second clviltan signal will be provided by the U.S, 
Olobul Pasitioniny System. 


This new civitian signal svill Mean significant 
Improvements in navizdtion, pesilioning and timing 
services 0) pulllions of users worldw)de from backpackers 
and Sishermen to furMery, airline puluty, unt! euicstlists, the 
Vide President suid. 


The Addition of asecund ervilsignal fepresents » strung 
conmliment hy the United. States 10 civil GPS usces 
worldwide and is 4 migor sa hs the cvulution of OPS ax 
@ tlobal Information uiflity. Muctr tke the Invemct, GPS 
is becoming inereasingly Indispensable for navigation, 
positioning, and timing by uyers angund the world, Also 
like Whe Intorncy, GPS has heconican cngind ateoininic 
growth and efficiency as businesses and pynsuners 
continu ta develop new and creative applications of this 
technology. 

The addivod of a second Irequéncy wall greatly 
cohance the scouracy, Melipbility and. robastess of 
civilian GPS tecctyers by enabling them, to make morc 
coffective corections fOr Ihe distorting effect of the 
Earth's atmosphere on the signals from space, GPRS has 
Ol\Wways provided signals on awa frequencies for mititary 
users for this, purpose. Today's announcement marks a 
new era in whieh civilians will inve access iq the same: 
type af cipabllily.. 

Tho decision ainounded oday demonstrates Mor we 
can sucessfully balance the aveds of eaviline avers with, 
the demunids of national securily, Vice President Gore 
fail) GPS. civil sigadly ate, abd will conlinue be, 
provided free of charge 10 consumers, businesses, and 
sticntixte around tho word, We will Géniiawe to do 
aoe Wo cin fa project these GPS signils and 16 
promote GPS applications for commercial, public safety, 
end nahanal sscunly purpuses. 


The xddition of & second civil signal hae been 
fecommerided Ay a number of export pilots; he oist 
coodnt of which wes the While House Commission on 
Aviation Safety’ and Sccurity. chaifcd by the Vice 
Preanleut. Today's announcement lul fills 3 pledwe made 
inst Match by tho Dopaiments of Dofonso and 
Tat portation 10 féach a decininn an a second civil 
frequency within 3-year. The Departments of Defense 
snd Trapeporiation oo-clair an [nteragency GPS 
Exccillive Bonid, cftetedl by Presiden! Ginkin in 1996 uy 
manage GPS anil is US. goverinent qugmentiations. 
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This sew givilian signs] will mean significant 
niprovements if AdVigation. positioning and wing 
services (0 millions UF usin worldwido-irum bucdpuckers 
and fishermen to farmer, airline pilots, and scjentists, 
Vice Presiden! Gore suid. 


The NAVSTAR Global Posten Syvtem (GPS) is w 
Sonstciation of 24 satellites doveléped, Isunched and 
mainlines by ihe US. Ait Force thal provides 
positioning, timing, and navigation signata froc-ofcharge. 
to OWL miliary and chyilian users: worldwide, 


A second oivil frequency will allow receivers lo 
miasute the lime Of arrival Mir Wo signals that have 
passed ihrough the Barnh's anncaphere and correct forthe 
chsturtion introduced by passage from space to earth, 


An iniproved [ocation calculation will allow 
Solely critical sens rexinifig dynam ip, reliabloeapabilit 
fo be more reliant on the GPS signal, impnave the overall 
novuriey OF ihe sysiem forthe average user, and wl low the 
highriceilracy Users (surveying, goodcsy. weather 
forecasters, etc.) ky determine thelr data ina faster, more 
reliable manner, In addition, the second civil signal will 
Allow the safety-critical Usdvs (o have a backup signal in 
the event Of idadVerten! disruption Of the evcrent civil 
sdgpial. 

The Interagency GPS Executive Bond (IGEB) has 
Selected Wie 1227.6 MHZ bind (cusrontly nown_as the 
L2signal) fur the addition ofnew civy) capability, A third 
civil signal wwill-alsa be added with a decision on the 
frequency tn be nade tr August of this year. The decision 
op Witlch of these Iwo mew signals tac Governmcat will 
pursuisin become the safaty-of-lifercrvice signal wil! also 
bemade in Anguul.. 


One of the ps factors in deciding which frequency to 
punsne os the-sufety-uidife signed i> 2 commitment by all 
members of the [GBB to Nave a safety-oflife service 
signal available by 2008. 


The new signsis art inlended \o te added io ihe GPS 
Blook TF satcllitcs, 


The new signals will he avallahic to all civil users 
worldwide. Intermetionally, interest bias been cxpressed 
via the Interbational Civil Aviation Organization (ICAQ) 
in the wseof Adeound GPS civil signal in Conjunction with 
ihe Japanese MSAS ond the European EGNOS 
augmentation programs, 

Currently the OPS system is uxed by « wide range of 
users! Trom car and trucks on (ho nation's highways fo 
Ships al sf and on inland waterways, trom civil aviation 
to astellites in space drom carthquake monitoring 
equipment to surveyors fo Hackpackers; new industries 
sich os precision Naming, and the, sleciticul power 
vom pans and long<listance phoncsysteme which davive 
Viminy and synchrunizston [rom (he Signals, 
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Bruninga Wins Tectinical Excellence Award 


The Dayon Hanivention Technical Exccticnge Award 
winner is Bub Brunings,, WRSAPR, \he “father of 
APRS." In making ih annoumcetient, the Hom veativn. 
esjled APRS "an internationally tecognized 
achievement.” Brinings, who tives m Glen Bumis¢, 
Moryland, is being honored for croating and devolopjag 
the Automatic Packot Reporting System, which became 
available in 1983, "1 should thank theother authors — the 
‘Sproul brothers, WW22 and KB2ICT, Steve Dimse, 
KAHG; ond Breit Hildebrand, KH2Z — for making ir 
passible un al! computers" he sail, Bruning says he was 
Surprised in learn te d been panied to reccive the award, 
Which he views As a. lnbule 16 the holsands Hf APRS 
uscrs "APRS wouldr't bo anyihing w)thout then,” he 
anid, Bruningn pains oud that ''3at) APRS digipcatices 
have spruny up ul! over (he cuuntry," 


Bruniigo is @ contrac) eigineer al the US Naval 
Academy in Annapolis hcp he's coger pi charge uf 
the Satellite Lah, operates the satellite sysicm, and is 
active in inlegiiliog spice comniunicition into the 
curriculum. He's also the ARRL Technical Coordinator 
for Marylond-DC, For Bruginge, APRS is "a 
-hour-a-day job.” He says he gets around 200 ¢-mail 
messages a.doy relating lo APRS ofien with questions 
from wads: “APRS hax consumed mes" he concedes 


1,2 GH2 THREAT 


From The ARRL Letter 
Vol. 17, No. 15} April 10, 1998 


The ARRL pas learned that (he second ¢ryilian 
frequenuy for the global positioiing sysiem (GPS) could 
wind up within Amatcur Rudio’s secondary allocation af 
1.2 GHz. A decision on whether the new, second 
frequency will be 1205 ur 1250 MHz is expected lo be 
made jn August. An allocation at 1250 MHz could mean 
the rad of Amateur Radio in the hand 1240 to 72460 MIs 
The Amuteur Radio 23cm bund runs drom 1240 to 1300 
MHz. 


In February 1997, the ae of Transportativn 
(DOT) and \he Deparment of Defense (DOD) announced 
AN agreement assuring civilian GPS vuscrs of 3 second 
frequency — cefered to us LS and considered esrential 
for critical civilian GPS uses. According to sn DOD news 
release, the White House Commission on Aviation Safety 
and Security, chaired by Viec President Al Gure, ~cn) led 
for the establishment of 2 second civil frequéacy as pan 
of a hroader grogrant 10 maiowwn US leadership in 
avinion aod satellite technology.” 


For more information, sec 
winw.deftenselink anil iucwa/Feb1997/b022797_bi095- 
97 Ain 


Page 8 


Packor Statue Registar 


New Verslons of APRS 


As promisod, the fx for the [Gigts Message ACKing is 
noOW Bvaileble fiom the usual places. NAC version will 
als be Wp soon 


Also, SPACB mode hns Neen added for the MIR 
testing, 
MacAPRS 3.1.7 
Np yp upLom Amn SIG/ronsleMeynssratl/MacAPRS! 

‘Thor are now THREE main files; 


MacAPRS5.1.7.sithgx 
Which js EVERYTHING. This includes the MAPS, 
Data files, Joos, and BOTH 68K and Power-PC ver- 
sions. (This Includes ALL of te files listed below) 


MaAPRS Rak wpdinte 317 sithax 
‘This iNcludes the HANK program, Updated DOCS file, the 
APRSSER V ont file, the ofinath. eet file, the Serial Tool 
and"I'T'Y tool for Comm tdatbox. 


i erP| at i 
Same as above except for the Pawer-PC 
WinAPRS 2.1.7 
Cp itpaprorgmeny S10 lop asian kes wiretull/ WinAPRS/ 
+ Fixed buy in acking messages thru an iGate 
+ #ulded Space Mode for MIR esting 
+ Minor Wweatbor improvements 


APRSdos 814 
Spulitip, wip org/apr/S1Gfapreste/ esos APRSdos 
Qhanges inel de coloted map labels, improved SPACE 
mode-for the upooming APRS/MIR/SCHOOL testin Late 
April, and a~JUST-XXXX" command for searching just 
aboui dhyihing on the digipeales puth page, This is useful 
(or seeing who Is an “TCP ate. 
MIR Web Page 
‘Thor: fe now a MIRoweb page thatshows you live MIR 
passc& and ols retains the last 8 passes for your review: 
Hup//Web usne mahy.cuil/-bruninga/mirex hint] 


We aré Jooking for ovhers with good TELNET 
conncefivity toxcl up MIR and other satel lite receivers (0 
join our worldwide feal-tiine AMSAT tracking network; 


As foled above, the next APRS/MIR/SCHOOL test 
may 16ke placeon 27 April, Bul the iplink will be limited 
to ANY schools with APRS. If you can associate with a 
school, atart madog plans! Over 100 stations were 
sbccessful (Out of 104 chat tried) during the last test. 
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Se Hanes, WALLER 
volbeipeg re 
www léprury wal lab 


Now There Are Thres — 

TAPR sow sponsors ihree special inerst groups 
(SIGs) devoted so APRS, The original APRSSIG js aieil 
golng strong, but~when diycussion regerdiny the move 
ol U.S. 2-melwr operations irom 245,79 to L4d 39 MH 
began (0 ovenvhelm APRSSIG, it was decided to 
oreate 6 now SIG devoted exclusively to APRS'OSYT 
issues. ‘te new SIG, ealica APRSOSY. is Managed by 
Steve Ditnse, K4HG, and it has boon succesyful by (1) 
{reeiag up the APRSSIG and (2) providing a ptace te 
discuss the big move (more about the big move Inter), 


Although APRSQSY diverted w lor of iralfie from 
APRSSIG, th flow of talfio an APRSSIG Was stil) 
100 heavy for those subscrihers who were only 
interested in obtaining information alout the latest 
relvines of APRS goliware. So, TAPR created another 
new APRS SIG called APRSNEWS, whose purpose is 
1idisseminate news about new and updated refcases of 
APRS software. 

Unlike other TAPR SIGs, APRSNEWS is {nterided 
fon nuws hroadonsts only. someone has APRS news 
10 diainibul(e, he or she posts to APRSNEWS, snd the 
APRSNEWS manager broadcasts it (o all ihe SIG's 
subscribers and fai bs the ead of it until new nows is 
posted. Thor es no disdussian ~ No give und take on 
APRSNEWS, There la only news, (ff you are mteresied 
iN APRS tulk fadio, go lw APRSSIG and APRSOSY,) 

Te subsertbe ta arty of the APRS SIGs, surf ta rhe 
bation of: 

www, Miprarg/tape/hinl/sigs.hrm1 
Or send email to: 

listserv @iaprorg 
with the follow)ng line in the body of the message: 

subsoribe (sig name) (your name) 
while substituting aprasig, eprsqsy, or aprsnews for 
(sig nome) and your first and lust names for (yout 


name), for example: 
subscribe APRSNEWS Julies Marx 


The Why of QSY 

A om ago, most U.S. 2metcr APRS aviivity was 
happily huninting along om 145-79 MHz. Todsy, most 
US, 2-motur operations are on 144.39 MHz. 

In mid-1997, AMSAT asked AIRS io mie fo 
144.39 to free up 145.79 for MIR and futuro planned 
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space ham radio operations. Thai's fine gor the space. 
cadets Out (here ix ham radidlund, bul whal wus in it for 
map jockeys oe APRS? 


Well, 2 US, APRS moved mw (44.59, they would 
Ta AL thew APRS Cinddion brevhren already there 
As a result, al! North American APRS 2-meter 
Upetations north of the Rig Graade would be on the 
same place O0 Your tadio dial, 


Tiere was a for of debate on this fesue, bur the 
Mayorley saw this propusal ss 3 win-win situation. We 
win Criends and respect by yacutwig 155.79 in 
deference 19 AMSAT and we Wil by getting US, and 
Canad's APRS operations un the same channel. When 
AMSAT, TAPR, and ARRL dacked the proposal, it 
pushed some af the fonco-siters over the brink and 
resulted in the smooth transition of all APRS 
operations 1 144.39, 


There ure still a few cuugh spots on the ne 
but, in general, with your radio tuded to 144,39 y 
today ‘you uno bo assure! of APRS coverage while 
traveling through most of the SO states and 12 
provinces, 


And they said it couldn't be done! 


New APRS Ware 

While the Rrunings and Sproul software [actorics 
neh aiming rut new and improved versions of 
APRSdos, MasAPRS, snd WinAPRS, Bront 
Hildebrand, KH22, as created something new jn 
APRS wares. His offering is called APRSa4, which is 
3 Windows-95 version of APRS that uses Street Adas 
USA verion 4.0 ax ats map solinge, APRSa4 supports 
most of he functions of he onginal APRSdos with a 
big clfferencs. By using the bagh resolution and bighty 
detailed maps of Street Atlas, if provides greuter 
precision locating APRS objects and stations, 


To obtain more information abuut APRSa4 and to 
downloud the application, surfto the APRSa4 Web sile 
(http://c8sn.org/aprsa4), You can also downloud 
APRSad and all other flavors of APRS from the TAPR 
Web site: www.topr.ore. 


Meanwhile, Steve Dimse, K4HG, has added ncw 
functionality © APRS by way of his APRServe 
software, Stove has how made ft possible for stations 
on the VHF APRS nctwork to send messages to other 
stations on the nctwork that are beyond their normal 
VHE operating tinge. The Internet provides the 
Wormhole thet allows these stations to communicate 
Wilh eth other and (hey do nos even need to have 
Internet connections themselves! 


In order (o comply with FCC rules that profibit 
non -hame from trans iling on ham frequenvies, albeit 
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via the Laternel, a validation number is dgued to licensed 
amatours and May oumber ts sont as a logon mosssgr to 
APRServe: Users Without a number cansuilj sead APRS 
data ta the Intermed, ful the fackof s validation number 
prevenis transmissiond aver (he air- 


To use this (ea\tere, al) users need lo upgrade to acurrent 
version of APRSsofiware ind APRSadq users must obtain 
a validation number from K4AG (email kAhgedlaynnrg). 
he other Dayors uf APRS usc the shareware repistalivn 
Num ber to yalidate the iser’s amateur radio licanse) 


That's all folks! 


Amateur Radio Spectrum Protection Bill 
Introduced 


From The ARRL Letter 
Vol. 17, Noi 14 


At tho request of the ARRL. a bill has boos introduced 
in to ensure ibe avalabihiy of spect to 
Amatour Ruditoperators, Thobill, HR 3572, tho Amateur 
Radic Specinim Protection Act of 1Y¥#, would protect 
existing Amuisur Radio spectrum against reallocations ta 
or si with other-aceyices unicas ihe FCC provides 
“cquivelent caplacement spectum” elsdwhen, The bill 
was introduced March 27 by Rep Michac) Bilirakis of 
Plorida,a Republican, wilh iheensponsombipol Rep Ron 
Kink Of Pennsylvinis, + Demourt 


Wapproved, the measun would iniend Seclion 303 of 
(he Communi vayony Act of 195410 preclude reallocation 
of any primary Amateur Radio allycs\iony or diminution 
of any secondary allocations, and would block any 
additional allocations within such hands iat wold 
Substantially reduce their utility to Amateur Radio, unioss 
the Commission al the wane (ine provides “equivalent 
replacement specinum' io (he Anigiour Service, 


The bill points out that.2 basic purpase of Amateur 
Raiio is to provide “valuniary, duncemmenial radio 
acrvice, paniculeriy <inergency communications,” and 
that Ammoleur Radio has “eonsistently and relixbly” 
provided mmorgency commimicstian during and after 
disasiers. The measure ontes thai (he NOC has “taken 
achons which haye resulted in ih loss of at least 107 MHz 
AT spect to eadin antaleurs.” 


HE 3572. lias been rélened WO the House Commence 
Committes An effort is imdor way tu cnlist additional 
cosponsors (or the measure, Amateurs are encouraged to 
contact their Representatives and urge them \o support (he 
bill or ta signon.as cosponsors, ‘Tho full text af the bil lls 
available at 
biltpy lhomas.inc gov/egi-hin/query/z?c105:H.R.3372: 
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| Digital Amateur Radio in South Africa 


In Sout) Attica. the amateur digital activity consists 
| muvinly uf two ances: paket rain Wzrestria) and satellite 
» communications, SA AMSA caless to satellite activity: 
The South Afficen Amateur Tolccommunications 
| Tnstivute (SAAT) Was establishid far Packes Radia. 


Th Sonth Afficd, vierd Are smal! packers of activity on 
| JAN and SSTV, and ale 627 line TV. Io some major 
| centers, WEFAN services ste also uvaileble, Onc local 
; bp ei ve downloads weather pictures from 4 Jew of 
Vho mefeurolagical setolliics aad then enhances i hy 
nicans of software. Ne operates 4 «yécialiet PRIS where 
joterealed aroteurs collect the daly updated pictures. 


itt the paal, hefore Me: arrival of packel nuliv, «dew 

people used io uperse RITTY, One of the packet tudio 

Ploneers jn Shurh Aftica, the late Ati Haningh, bad an 

interlace beiween NTT Y wnt packet radio. He cventually 

) took tho Interftae out: nf scryiow 2a the usage of RTTY 
| Declined in lavour of packet radio. 


The packer radin network Consints of approniniately 25 
PBESs, disintuled uver the country. In some sparscly 
populated aroas tkore is nothing. in some metropolitan 
areas dnd Outlying. subivbs, oily # mfacimum of five 
PRBSs. in the metropolitan areas the forwanding In done 
by means of DHF jinks, mosily un 70 ¢m, Although in 
some Cases on 2m, Borween the mctropoles, use is made 
of HF-links and in some cases Eanail tn get forwanding 
done, 

Most oF the mail emanates from (be northem parts und 
no efficient mdio link cxists between (he northand south, 
Arthe moment, one Saigate is operating jo the southsm 
ond of the country and 3 accond id planned for thenorthem 
part. When it is complete, forwarding between the north 
ani! (hie south Could then be dune vik satellite, 


On UHF, all the packet mdio sctivity is done using 
1214) Baud and on HF, $00 Baud, From South Affi¢a we. 
also link io Namibia, Zimbabwe and various other 
COuMIFes On the Contriea( by means'oCHE nodes, These 
nodes optrale Pastor and Amor apért rom the pons! 
packet radio. 


The South Affica Radio League used ta be supportive 
aod involved in packergadio, Recently it withdrew ilscl£ 
from psckot ratio, but ié still actively speaking with the 
sulborilies on this. In ihe past it esinblished a special 
license for PBBSs and paid (ne fee iy the regulator. Due: 
(o-virious reAsOns il stoppeal pey ment of (he license fees, 
but the Regulator refused to cance! that liconsc type. So 
an dleun, wht provided the iree service, cannot keep on 
doing whal they have donc in tho past without interforence 
from the League and the Regulator 
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What Is SAATI7 

The South African Amateur Telecommunications 
Tyslitute van extablivhed in $975 bys handful ofunatous 
In Pretoria, They had the vision of promoting wid 
supporting emafcuy digital ot the stage when mosi 
AMAICUES Were JUSt URINP Voice Communications, 


In the carly-ycars, mast of ihe projects wesc'inyolved 
around RTTY, as surplus eyuipmentwas readily avallable 
and personal. computers were then just coating wf age in 
this country. Varios kay wore designed and made 
available lo mem bara is Support of RTTY- 


Packet mdio eventually came fo thts country, At vhul 
Stage. SAATI was che leader i promoting and assisting 
amateurs to be active iin ibis mote, The first kit SAAT! 
had svailsble in this arca was the (LB controlics. lt was 
a sover, bit forerunner to the TNC of today, 


Today, SAAT! hras a plug-{i modem for the PC and a 
clone TNC availible as packet mdio kits 17 is members, 
The fonmer operates onty on 120NBaud and the laiter 
includes 300 Bava. Both are supplied es printed circuit 
boards alld Compncnts with documentation tO Am Alen. 


Aby profit maié On Its is uted 1 Ssubsilive the 
dev ent of new kits. Membership fees ar. mostly 
ascd (oO pay for qorrierly nowsletters and venues for 
monlhly meetings, Some iiembers do fol coside chase 
cnough to attend incinthly meclings or snnual general 
njeetiigs. The opiniin vf most nicmbers w jhat the 
gewalctlers are val dabbt endughs and the «liscount thatthey 
fecajweon kits jusuly (he uncurbsrship tec. The pewsleney 
coesisty af techolcal artictes, « few focally written, but 
miosily ceprints Crom other Sorel magazines 


Insuminary SAAT Iss technical amatour insite thal 
promices und sesSts ansatours in omexer divitl by 
providing informstion and kyts to ibem ys well as 
Managing projects tn establish mfrastructurc atid new 
Weehnuloyios, 


What SAATI hopes to acconiplish 

The plans for the current year are in two majorarcas; 
uctivitics and projects. The activities are more 
opesainin aod mwinds seeviecs gvailabie to manses. 
The projects ate directed at the ¢evclopmen: of 
tnirmiructures, tformation sources, support fur the 
echivaies end cquipment fOr member. 


The activity areas can be claysi Ged in four major areas. 
“The areas ave manigement) rescarch, maintenande, and 
community assistance 


1 manayement there are sub=a¢tivilies;: Marketing, 
Liaison, and Membership. Marlcting takes cure of 
external oolations. image promotion end mcaibors’ 
requirements; Liaison > withothormambcrsin the remote 
Trgions amatour tedies, sspeqally regarding digial 
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commimications and extemal bodirg, Menibership is for 
all Sollarins, newslévers, cortéspoudenoe, finance and 
room 


Research is now focused on two main issues: 
microwave spréad-spécinim and general tesearch and 
development. ‘The microwaye spread-spectrum could 
bring very bial ranstsr rates (o the metropolitan areas. 
hot Will HOt resulvG the problems between these areas. 
One arca thal is soalso regeive Allention will be to relieve. 
the inter-area problems wlilizmg motcor scatter on 6m 


Maintenance of the curcar mceyorks and communal 
sites is Wvity Imporant partot SAATT's business and ane 
of the few ways. thot hos provided visibility in the times 
when ober uctvitics were very low, A vilal part of the 
network In i Winkt densely Boplilated areca is ROSE 
Switches, which SAAT! partly owns and maintains, 


Community assistance is dhe arcs where SAATI 
provides kits, software and assistance WO the wnatcur 
digital community. The kits consist of circuit hoants, 
components. nod vocumentaton that the amateur then 
constructs et bis OTH. In apne cases the kitu were built 
up for visually nnpeired amateurs, Sofiware ts not only 
Tesiricied wil Communications, Dut also as o digital 
form by self through which amateurs overall can 
enbance the hobby. 


Regarding as4isluneo, frequent workshops will be held 
to aesisv amateurs pn bullding and fauli finding of 
hardware and glsO oo iho use of digital sofiwers for 
terminal and BBS spplications. 


Current Projects 
The projects can b¢ subdivided wato dur categories: 
infrastructure. equipment, Inérot and APRS. 


‘The infrasructureé projecss ate 4 Saigaic i the north, a 
6m BRS, Grodization &cxpansion of a BBS st the local 
ufliversily, improvement of the ROSE network and 
moving of a 2m cepester for digital use primarily, The 

sibility of praviding a jocal QTHwerver is also under 
Eewealgaion ag aholher mfrastructuze project, luwould 
Mest pmMbdbly be done On pecket radio and et the local 
university for Interne: access. 


Co che area of equipment, the projects are = 961X)-Baud 
Close modem, s direct adapter for che 9600 modems, an 
EPROM programmer, @ luning lone indicator and me 
Investigation Of the uscofa PCmotherhnai w implement 
a TNC, 


The microwave project has only recently been started, 
bout its fitval aim a fo promote the use of michowaves und 
(O.unsimct effondbble kits to help meaubers in moving to 
the use of microwaves. Many amatcuts perceive 
microwavesas the black arof RF, but Lbrough this project 
that could be chanyed and low more homebrew activity 
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<a besumulaicd, Theo spint oe amateur radio nay 
aléo be figained through this project, 


APRS is already well loiown in he USA. 1115 the use 
of the syawerm: and ideas ol Bob Eruninga, WB4APR, for 
tracking, weather reporting, direction finding, ete. by 
mieahs of padhe radio, TWo myjoc things ate required uy 
ba aeary the current amaqurs oo gerihis otf tho ground 
in South Africa, Onc ts an affordable GPS reoever and 
Ihe Other are maps {11 the oyhl Zormat The GPS receivers 
are still eofgtively expousive-around hero, ospeoinily duc 
S the Weakening of ovr ourmincy, but dso duc to the low 
demand. More research needs to be doe lo find 
something suinible for tke lucal Hams. The maps: for 
APRS ale under consiniotion and take much nagotiaion, 
cffort and patience, but they should become avaiable, in 
a ough Jonnat, soon. 


SAATT alsy ba presence oo the Internet, On (be home 
page is information and oows bulletink Tho address isi 
bitp;//eonquestsanrac.co.za/rdio/saati/ 


TAC-2 versus DGPS Questions 
Tor Gark, W3IWl 


Jeff Vollin (KC6WEU) asked: 
‘Wonld 2 single Oncoro GPS support both the new DOFS 
Kit a5 well ae the TAC-27. L would haves hand time 
deciding which I would want it! could Only de one, 
TeLE — it depends on whal aspects of the TAC you are 
inveresied in. First. the Motorola ONCORE VP receiver 
weed'in the TAC.& DGES are idenucal. 


How They Are The Same 

Tf you want tho TAC to keep your computer > cloct 
ayrichrorined, thon the DGPS board cends the J Pulte Per 
Second (IPPS) signu! to the computer in 2 ménner 
Menucal 10 that I described int the “TAC Fimulutar" notes 
Tpulupsime time ago on aly aloph fle server a 


fipi/Ailoph gsto.nasa puv/GPS/otolly acuurata.clogks 
emulatczip 


‘The 1PPS signal thal the DGPS tourd sends to (he 
cummpater's DCD pin fr ihe thw “TTL" lovel which is 
adequalé(o “tickle” Most RS-232 pores fine, hercal TAC 
has “real RS-232" line drivers. 


Assuming thal your computers content with he TTL 
fevelr, then ull the TAC Rupportaoftware (my old, historic 
MS-DOS SHOWTIME & WB2TNL's Much more 
clogant W9S/98/N'T TACS2) will work jus) fie: In fact, 
TAG32 bas been wenked to provide all the sctup support 
tor the DGPS application ead I recommend its use by 
anyone who is trying 40 eel = DGPS board jowork Any 
of the Omer computer applications of tie TAC [like 
LINUX/UNIX anipd dacmons, ime-mgging of real-time 
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seismic daia, ete.) should also work (providing ihe 
computer in question doesn't Newt “peal RS-232" line 
levels). 


How They Are Different 

The fnteny of the TAC was more-than just for use ax 3 
computer clock. The TAC2 bourd provides Low-Z, 
laboratory quality 1PPS signals which can be used to 
synchronize e1onii (locks enywherg in the world to the 
USNO's maxtor clock at leveln of —10-20 nanoseconds, 
and Ww ster the rate of these Gme/frequency slindards ta 
levels of a inal fraction uf « part per billion (Io avoid # 
opnfroarstion with my British colleagues, the previous 
siatonent (s cureect whiter you define » billion to be 
Wed or 10121). 


Onp of the TAC oxtonsions that a 101 of us have heen 
UNiaking abouci¢ the wse0F tho GPS iu stger the frequency 
of a fairly goxal urystal oscillalor to provide 4 low-cost 
allemustive to = Rubidium frequency standard. 


To understand this oppticution, realize \hat a crystal 
ceeilalor is ap owdellen) shor-tenm frequency standard. 
You can nyultiply # cheap gig) oscillator [ike is used jor 
your comptiter’s clock all the wuy to S-Band and still bear 
u good CW note. Bul erystaby age with sime and drift with 
tomperawire aud supply volmge. ko they are not 4 
pariivularly securate clock. 


Un the other hand, GPSis an excelient long-term clock 
— the GS saieliiies uncuralel), Convey time kept by Lhe 
LUSNO's masicr clock to levels of 1:1e 13 cach day; with 
the TAC project, wo have developed the “tricks” to 
transfer chis wecuracy al! ihe way fo the oser anywhere it 
the world. But the GPS system (dy satellites and the 
TOOTS wo usc) yield fovlatively) poor shorten 
svalvility—msch poorer than we get [rom the: cheapest of 
crystal oscillators. 


$0 one goal of the TAC project is lo merge these wu 
lime dome: ne picking ihe hestofbuth worlds, Sich units, 
oftes culled "GPS Disciplined Osci/laiwrs” are available 
commercially — the Hewlett-Packard HPS#503 and ihe 
TRAK 8821 come to mind —at costs In the SS000 range. 
The HP and TRAK (nits both use ly the same 
Motorola ONCORE recciver that we use in the TAC & 
DGPS wtivities. A small group of us have been 
discussing just what widges we need (0 do as well as (or 
Maybe bettor than) the commercial units, Some 
discussinn of this ropic can be Beard In the RealAudio 
version of the martial T presented vi last October's 
TAPR/ARRL Digital Communication Conference 
available on tho TAPR web site at bup)/www.tapr.ore 
and some Of the stidos (see especialy the allanv.” plots) 
ae) =6on omy! alepb FTP server al 
fipsVuloph gsic.nasa,gov/GFS/tapt_dee/ 
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Whe [designed the TAC-2, [tried to aicipme this 
activity, and the TAC-2 has “honks “for the planned TOC 
(“TAC Oscillator Controticr”’). Because ihe DGPS board 
was no} designed for ite Same purpowe, these “howks" are 
simerhing you would neéd te provide Yourself (hot an 
impassibke tase hus i means 4ome work for you}, 


So Lwould summarize by saying (hai the TAC & DGPS 
proces are intended for very dificrent gurposes.. But 
thes shire 3 lol of Gaiman hOdts and. aro nor 
incompatible (double negalive used inrentianally), 
Milton D. Miller if wrole, 

Can one rat one if the JAG progruns with ihe sine 

receiver? 

With the ONCORE, my recommendation for “best” 
Vieng results is that yon Pan(he reer ver in che “zerg-D" 
posttion constrained mode with the rocolyer “locked” to 
a beslesumatc of your Incatiin. When this is done, the 
ONCORE uses the observed pscudo-ranges to ai N 
available satellites 10 calibrare the teodiver’s clock, The 
DoD-impased “clock jitter” (Selective Avallabjliuy, 
“SA") is Incoherent botween the different savcliites, ep Its 
effect on liming is reduced 25 ihe square tool ot N, 


Th gevemic DGPS signals, the recerveris consimined 
104 Gxed “zcro-D" positing. The mocived pseudo-ranges 
are corrected or cluck biases and the per satellite residual 
peeulo-range errors (and their rules) colative fo the 
wasumed poeltian are Lrasatitted as the DGPS correction 
data, 


‘These are essentially identical taska The conected 
recervur clockeis used for tuniny, andsthe range residusis 
constitute the DGPS information. Hence fiming and 
DOPS data generation are totally compatibic. 


In Steve's DGPS adapter boan’, be brings tho 1/PS 
signul ty the computer's RS-252 DCD pin (2 raw TTL 
lovels, which is adequuto to “tickle” mos) computer's 
serlal ports), TAC3S2 has already been red (see the 
[Dats] Receiver Configuration] screen) io handle wll the 
DGPS selup parametets. TACI2i5 & LOT casicr to use 
(or these purposes than jhe ouptroller software that 
Motorola provides. I've been using TAC32 here dor all 
iny “beta” testing. 

Note that the DGPS board is aot a fl “TAC? in that 
it lacks the low-Z 1 PPS Univers and i lacks & “real 
RS-232" convertcron the DCD 1PPS line, butitdoes Took 
like a ‘TAC tothe computer. [lf some ol you bave the 
need fora lab-yrulity TAC (Wi all its pulsedrivers, TOC 
expindabl lity, cic) that also yeneratcs DGPS data (like 
Steve's new DGPS widgct), please let us know so that we 
can consider ways lo mere the two activittes.] 


Hope that helped —73, Tom 
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Major Changes in Fleld Day Rules: 
No Bonus Points for Packet Contacts 


ARRL Aulletin 19 
From ARRS. Fleudguarers 


Some pew mules go into cffect this year for Ficld Day_ 
The araummortimne petting event lakes place eact 
year on the fourth (ull weekend in Mune This year, (will 
be Fume 27-28 


A major change this year is the elimination of 
banus-point credit for packct and VHE/UHE contacts. 
Field Day atutiony no Jonget will be allowed to cnuit 
gontacls Via digipeaters, pycket nodes, of similar 
arrangements. Clas 2A and higher Field Day stationa still 
may Operate 2 ‘fec’ transmilter exclusively for VHF or 
UHF opoenition (ie, abuye 50 MHz) without changing 
their basic cutry classification, bul cot for bonus points, 
“T's better than bonus’ poinis, snd groups ire Likely to 
spend more tine Un VHF and UHF beeduse of that,” 

jicted ARRL. Membergnip Services Manager Chuck 

jutchinson, KSCH, As inthe paat, cmasband and repeater 

conlects othicr than via saretlile do not count for Field Day 
credir. a 

Field Dey starons now can cum point orediy for diginil 
(2, non-CW) vuotacts on each hand. The phone, CW, 
And non-CW digital segments wre considered separate 
bands in the Field Duy nics. This means, for exumple, 
thal you guy may work the same etation for point credit 
con 00 ninténe three timess once nn SSH, once on CW, and 
once an RITY, packet, or one of the ‘TOR modes. SSB 
conlars count! oné s0int, end. CW and nona-CW digital 
Oils count 2 pains spice. se adding non-CW digital 
capability prosents a rea] Opportunity to rack up 
subsiantial additions! poils. “We're expeciing an 
inletestiag year becausé Of the digital modes,” 
Hutchinson said_ 

The compion, official Field Day rules will appear in 
the May edition of OST. Basic Field Day rules have 
retained unchanged for several yeum now, The new rules 
vodoubiodly wil generale 4 funy of computenzed 
Contest logging 3 program revisions as developers scramble 
to incorporale the changes into their software. 


Silent Key: Robert A. Gregory, KB6QH 


Former TAPR Board of Directors member Robert AL 
Gregory, KBGQH_ passed away in February of this year, 
He had heen a TAPR member since January 1984. Our 
condolences go out (o his family, meluding his brother, 
Bill Gregory, WA6DTH, win js also. a memberof TAPR. 
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Daria] *] wel e]) 


ae (ee 
UTC Dey HOB2 23,51:40.000 


Tuesday, 03 March 1996 
GPS Week = 547 


Sideteal Time 


Local Mean Sideleal Tine 
Greermich Mesn Sidercel Time 


GPS Navigation Data 
Latitude 
fu 330905722" 
Avg: 39,0902372" 
Rat S8.090c332" 


23:51 :40. 000 


Satelites————— 


PaN [7S] Azn| Bano 151s 


ei “00CM 


INCE bcwbow 9 


1) Visible = 7 Tracked 
3D Fee GOOP=2.0 PDOP-1.9 HOOP-1.0 V0NP=1.5 


For Halo, press Fi 


faba Binary Mode, & ch, Vid 9, has DGPS, TRAM 


ain 4 


TAC32: 


Anew software interface for the TAC-2 and 


DGPS Interface Board 
Thanks to the efforts of Rick Hambly, 


Once the reference position is entered, you program the 
DGPSIB from the GPS Receiver Mode Sclcctions 
window, Click on Timing or DGPS builon and OK, and 
you sre all done. 


WB2TNL, the TAC-2 and DGPSIB now [las 


haye 3 32-bit Windows 95/NT program 

called TAC32, TAC32, provides the 

vt griphical interface to control your 
‘AC-2 or DGPSIB. 


The main sercen displays UTC, PC, 
Greenwich Meéati Sidereal, Local Mean 
Sidereal, or PC clock orror time §=Tho 
software. can automatically reset the PO% 
internal clock with 25 niseo acourioy. 
TAC32 gives you w display of which 
sateliiies sre above Ihe bonzon, This 
includes a bargraph S-meter for cachet the 
Satellites in lock. 


Other features include Dats Logving, 
Sct Referoncs Location, Timing Sctwp, 
Coax Delay Calculator, Averaging 
Parancters, und GPS Mode Selection, 


TAC32 makes programming the 
DGPSIB o snap. First, TACI2 can 
detemnins. the icfcrenes position of the 
DGPS Reference Staion by avemging 
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Moré information about the TACS2 sotiwore is 
available: from 


‘lbs niet ahi” 
m 


A ttlal version of TAC32 can be download from 
INtps//ww W.cussys.cOm/1ac32/, You can register your 
trial version with TAPK. Regisiration for individual and 
academic Users Goats $55.00 for non-members and $49.50 
formembets. 


Elections 


‘The last issue of the PSR had the election ballot for 
Board of Directors, First, bwould like (0 thunk all those 
who took the time 0 ballot by mal or over the Intemet 
We had four excelleat mombers runing for the three 

ition that werc available, Lo you have comments an 
the balloting process, plowve let us know an. We can look 
At whys (0 improve It in the fuiure, Now to the olcction 
results. 


“The results of the election are #4 Bollows: 


Barry McLymun, VERN, BYNUS 
Joho Ackermann, NUR, 85.70% 
Doug McKinney KCS3RL, 63.30% 
Jim Neely. WASLHS, 59.20% 


1 would like lo welcome back to the: hoard B: 
McLarin, VEQUF, und John Ackerann, NSUR_ This 
wes a vory close eleclion again this ycar Jin Necly, 
WASLIUS, who bas been on the hoard since 1993 has 
agreed to continue ax treagurer. Doug McKinney, 

RL, will be joming the board os the ewest member 
at the next Boord of Directors meeting which will be held 
during the Dayton 1998 Humvention weekend. 


Grog Jours, WOSIVD 
Presider 


Correction fo PSK31 Ariicles 


in the last Issue of PSR we printed. two jjems aboul tbe 
PSK3) entitled: 
PSK310 an HF Keybourd 10 Keyboard Mode, and 

FFF he \ “edi Li 
PSK3I. 

‘These articles were created by the editor. from several 
text files written by Peter Manines, GIPLXL which are 
distributed with the PSK31 software package The text 
Mes were not intended for publication io the fon that 
they appeared in the PSR, We regrotany lackof coherenge 
the articles may have contained due to the editing process, 
ant ize to My, Martinez for any inconvenience 
their publicaGon may have caved 

— Bob Hansen, Editt 
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YAM: Yet Another 9600 bps Modem 


Nico Palenno, IV3NWY 
iv3owv@@eulroles.com 
wwwamicmletcom/yanw/index.dtad 


All rights reserved. Reprinted with permission. 


The YAM i 3 KPGA-based’ PSK modem for Packet 
Radio. The modem js capable of 9600 bits per second 
operation and interfaces direolly to the PC scrial port from 
which itis also powered. Ithas a built-in HDLC controtler 
which greatly sinplifics the development of idyiver 
software and allows feat and. relizhle HDLC frame 
syachrunizstion, 

The Dasebund codce features a GMSK - or cosine NLF 
~ GSRUE compatible modulator, 4 powerful hardware 
digital carrier delector and a high resolugon receive clock 
recovery circuit, 


The Madem Logic Core 
The modem core ia & Xilinx Ne5202-6PCH4C Field 
Program mible Gale Anuy (PPGA), 


A FPGA 4 nothing more than a large amount of logic 
tesovcces (logic combinatorial gates, buffors aad 
Hip-flops) organized in small blocks called CLB, The 
CLB ire configurable. This means they can be 
ae to perfomi the logic Lurction someone has 
Nsinicted tHem todo, Unlike microcontrollers, he 
code is nor read hy FPGAs at run-time. but only 
during its configuration phuse. That's why FPGAs arc 
much faster than micmenntrollers. The Xc5202 isa RAM. 
deviec. Unlike PROM-based dsvices, pyre be 
programmed very quickly and eaiily to be 
configured atezch power-up. The modem core logic is 
configured Maroney peal vio the PC serial interface, 
No EPROM programmer js required even if the 
configuration cods has to be upgraded. 


History 

FSK modems for Packet Radio have existed sinoc the 
carly 19808 when Jumcs Miller, GSRUH, mented 
with a baseband modem for Narrow Band radios 
intoducing the design concepts of modem digital 
transmission systems (0 the world of amateur radio, 


Digital signal procssing techrequcs - such as FIR 
filtering, data scrambling and digital phase locked lonps 
were alresdy welj known in the laborsuories of 
idecoimunioition companies and have bow widely 
use) to des) pm civil wansm iesion equipment. Nevenheless 
it was not So obvious thar such digital techniques could 
be applied casily stao lo howe-made equipment and this 
is the major credit weshould acknowledge GIR UH. In 

| 1997 the performance of Tames Milicr’s denign is sull 
_ unsurpansed and no simple way exisle lo umprove the 
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throughpurofa 15 KHz bandwidth radig network beyond 
thal of his modem, ‘Thus packet radio moden) designers 
have worked In oiher directions, 


Those who were concerned about network throughput 
— hike Matiaz Vidmar SSSMV — had W move lo SHF 
ond use wide band radios while designing them too, Thelt 
work has been invaluable in the development and the 
growth of the packet radin networks. 


Others took cure about the needs of the packel unio 
ond-users and designed cheaper modcm hardware 
imegretiog in it part of the TNC hardware, It's worth 
mentioning the following solutions und contribuicire: 

+ few digital ICs end {ot of software (OESDXL), 

+ Oloncontroliér and PLDs (Baycom. PICPARYS and 
PARIG modems), 

+ DSPs and sound canis (HB9JNN), 

* miicrucuntnoller and ASICs (GMSK Data Products). 

{algo Worked in this direction and developed 1 GMSK 
modem at the beginning of 1996 using single Lattice 
ispLST-1016 and an op<imp. The modem) wes cheap ind 
compact but had a major disadvantage: [t needed to bo 
interfaced to a aynchronous communication controller si 
it had to be used 23 a piggy-hack modem for existing 
TNCs oc as part of an SCC board, Fur this reason th 
sneountered luile interest among those who were used to 
plugeing thelr 12(Whps APSK mudem directly to the 
COM port 


Tn fate 1996 my interest in FPGAs grew and in Junuiry 
1997 1 bought oo evaluation kit for the Xilinx FPGA 
design environment, | soon realized that FPGAs could 
overcome the driwbacks of my pL&t modem and sot 
started fo Work on 9 New projectduring the werk-cnds, In 
July 1997 the first release of the new modem was ready 
and the first prototype directly connected ( the senal port 
OF my PC was tested, 


The fist time | connected to the focal BBS using the 
new modem | answered « question I had asked myse)| 
Some momthy before: “Is there any need Of Yet Another 
9k6 Modem?" The reply was positive, En frontot me was 
# 5m} piece af hardware wish the same performance of 
the uriginal G3RUH design silently doing iG job. 


Abstract 

This moden) was created yo uveroumne tho Unviatons 
Of the synchronous interface of the original GIRUH 
design. 

ft features an asynchronous interface which can be 
driven nad powered directly by o PC serial porn The seaial 
interface fs norswictly compatible to the RS-232 electrical 
speniceuen Since its mutpute provide only 
CMOS.-compatihle voltages, This ts tolerated by: the 
majority of PC sera! port controllers and should not be 4 
problem, The modem is [ull-duplox; the tamamitter and 
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the reocivey are totally independent and loopback tests are 
possitle. The serial communication protocol has becn 
designed for fow PC overhead and mo more than 1200 
interrupts persecond are required to handle data transfers, 


The interface handshaking signals arc used as 
control/status lines for the built-in HDLC controller and 
for modem programming. HDLC Imame encoding and 
decoding as well as Flag insertion and synchronization of 
received frames are all performed by the modem itself. 
The generation and checking of Frame Check Sequences 
is efi to the responsibility of the software driver. 


Tho baseband section does not safer from the lack of 
speed of sotiware-basod designs. It Iestures a 
conventional GMSK - or Gnsine NLP - modulator, a high 
resolution DPLL lor RX symbol timing recovery and a 
powerful and reliable Hardware camer detector based on 
cyc-disgram anal sein sechmiques. 

The hardware core ts based og umeod the cheapest Field 
Programmable Gute Artuys available — the Xc5202 and 
tbe design benefits from the ainny wlvantages of FPGAs 
Over my other prograinmabic device Tanks to the RAM 
nature of FYGAs the mexem 15 reconfigurable on the fly 
via (he xenal interiuce ilael fend no hasdware programmer 
is sequired 10 upload new firmware releases, 


Functional descriptions and technical details of the YAM 
stodemn Will be published in the nex tesue. 
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TAPR Organization News 


Kits/Publicatlons Update 


TUG-52 and METCON-1 
personality board. 
The ‘YUCS2 and METOON-2 


beta le) grolip Das gotien the © 


TUC-32 debugged and running and 
{s now Working on the METOON-2 
Waugbterbosrd, and assoctaisd 
programming. METCON-2 kila 
should be ayniluble someline wher 
Dayton. TUC-S2 16 the TAPR 
Universal Controfler based antniel’s 
8052 family processor, The 
Govalopment group bas boon 
focusing on getting all the 
docunientation completed, This 
lachides: . 


Construction Manual 
‘This 78 the manual that you get 
with the kit. Ii covers how to 
inventory the parts, assemble and 
solder the board, and the initial test 
procedures. 


TAPR TBAS-32 Manual 
This is on addendum to the 
BASIC-52 manual thar describes the 
enhancements provided by Dan 
Karman (uo the BASIC-S2 [or 
TAPK. These enhuncemonts include 
may “hooks” thet will cepture and 
record.real-time events of inlereat for 

hant radio telemetry operations; 


‘Test Programs 
Various short programs you cat 
download ans run on TBASS2 that 
will serve to fost te-system. 


TUC-53 Ciroult Description 
This 16.4 dogumont that desorihes 
the TUC-52 circuliry in Rome detail. 


Sofiware Tools 
WY you want \o wile your own 
firmware, the development group is 
wathonng the nscessury tools to allow 
anyone lo dor, These include: 
* 8051/8052 Assembler, 
, “Applications —PC 75 4 su 
ria) communfcation pretovol 
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Used hy the EEPROM and Time 
of Day clock IC for cummunica- 
tide with the microcomputer, 

* TUCS2 Debug Monitor - a sim- 
ple debug monitor for HS 1/8152 
processors (bxt has been custom 
ized for the TUC-S2, 


 AN-S3 
AN-93 is under bale texting. Tho 
following people are working on the 
bela (sting: Dave Dabuy, David 
Billsbrough, aE King, Ron 
Parsons, Bill Dotty, Wolter Kaelin, 
Wenco Dowler, aid Bown Stroup. 
Lanka Wke we need io tweak a [ew 
componcata, bur olhenvige the beta 
\estlog is Moving forward, With o 
little more work, kits should soon be 
shipped to everyone who bas been 

wailifg 


| TAPR Publications 

Wirejeys Data Communications: 
Theory and Design, by Tom 
McDerinoll, NSEG, will Bave @ 
second panting print in Dayion, The 
sales Of thia book fuve becn very 
gextd and thanks (o ai) the members 
who havo written telling us how wel! 
they liked thy book, 


1998 CD-ROM 
The TAPR 1998 CD-ROM will be 
availible at Dayton. The CD has 
beon updated to include last year’s 
canferences and messages Gom the 
various new groups. Also, the 
software Iibrery bas neem epdated So 
reflect {be latest software we have in 
tbe Libeary. The CD sill again be an 
{SO-9660 standard, which will alow 
it tw be accessed on ony ovmber of 
atlorms: ‘The prise will not change 
ron Wal yeur— $20, + $5 s/h. Keep 
wo cyc on TAPR-BB and the web 
page for information before the next 
PSR. 


TAPR 900Mhz FHSS 
Spread Spectrum Radio 
Project Update 


Boh Strichlin, NSBRG end Tom 
MeDemion, NSEG have continued 
uw work on fhe TAPR spread 
spectrum radio 
(hilp://www.tapr.org/apyhtml/upr 
fhss.bim!) since the lnstreport, ‘The 
proceasor, DRAM, and FLASH 
memory portion of the cirewits are 
opbrational, The processor used on 
the padjo iss Motorola 68360. It’s 
toally avery sophutucated unit, and 
Ihal mens there wos a lor of lime 
struggling 1 gor al! the 280 pins 
wired right, and dil the configuration 
fegisiers sel lo oiedningtvl values, 
The '360 is a neat chip - ftincludes » 
Dackgrowod Debug, Mode (ADM) 
interfuce right onthip. This means 
“Ad coh Conneo! an external 

‘based dob ft night to a LU-pin 
conncestr wil penta av ma rt 
full debug capapiliy available 
withoul my adiitiond hardware nn 
the toand. This gives aingle-siep, fill 
memory, ttace, download soltwate, 
eic capability, The howd hus 4 
meyabytes of DRAM and 2 
megahyies of PLASM memtry up 
und runuing on. the grdlolype, The 
‘360 is a Full JZ-Dit processor, and It 
uns ab 25 Mhz, and includes 4 serial 
channels, one Of which is a full 
Ethernet interface (minus the anwlog 
tleciromics, which thkes onc more 
chip). This soc of blows the dowrs 
off due 1985-yintnge 740s on the 
TNC2 design! 


On the analog side of thoradio, the 
frequency -hopping oncttlalors are up 
and runnigg great. They hop 
band-edgc to band-edge (high side 
injection) in aour 6 milliseconds. 
So this, at Tkest, should sot Lumut the 
hopping rate W less than 10 
Aiilliseounds, The oscillawrs alsa 
hove a nice clean spectrum, Photos 
of the hopping WCOs and spectrum 
anslyzerplots are og the TAPR BUSS 
project page (sue above} 


Paget? 


TAPA Organization Nows 


On the software side of the radio, 
We have acquired a copy of SINU (a. 
preemptive muliitasking; prioritized 
scheduler} and 3 Iullsblawn TCP/IP 
stack based on \he design in the books. 
by Dotig Comer, We have tochangs 
the assembly modules, and the 
code over froma SUN 3 workstation 
10 the 68360 design. The roral 
RTOS/STACK design fs 630 
Aiflecent suftwure code modules! 
Then we actually have lo wrile the 
radin onde alter \hig}) The software 
design 6teff will be busy this summer 
{and then some). “The project 
Hus’ \eorked closely Hi Software 
Development Systema [ne (SDS) 
over the past few months and: the 
loam fas dccided to ose their 


dovelajment tools The louls inclitic: 


a Crosscode compliar sulle and 
Singlesiep pa-chip debugper. 

Nave been very pood lo work with 
amd hove good suppor 


Cheek out the. web page for the 
Jotest deiails and photos of the board, 
We should hive them to'show al the: 
booth af Dayton. Come and take a 
Tookal tiem, 


Project Updates 


TAC 

The Porally Accurate Clock 2 
(TAC-2)contiaues lo bea popularkit 
amoog Amonrom aud Paolesiondls 
alike. Tisemius) popular uscs are in 
sy a host computer thal is 
performing a3t¢ Jogging and 
Network Administrators providing 
network timing. TAPR*s John 
Agkennasina, NSUR, has been 
Working with the Network Time 
Protocol (NTP) on a Linux tox and 
the TAC-2 More inlormation is 
wysilable al 
hirpyrw Tebe, conl/Aipindes bt 
ml! Henk Uijierwaal of RIPE 
(hinp:/rwiwew.ripenet/) JS blisy swith 
Inveroc} Deluy Messuremecats axing 
Tost Traffic Instulliag and hosting a 
Test Bua Moye information iz 
available wt 
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Altp:/Avw w.npe_net/test-iraLlic/Not 

es/RIPR_ 168). Henk has mounted 
the TAC-32 on a blank full sized ISA. 
card. You can sce it ar 
AUpY/Awwa sipeancytest-tral ficMMis 

C/.a) the bartan) of the page, A vory 
neat vuncept, Discussion of (he 
TAC-2 ison the TACGPS special 
interes! group (nformaling uo 
subsorjbing 10 Special Injorest 


Groups can bo found al 
hitp:/Avww.tapeorg/apr/btml/sigs. 
him). 
TACS2 


Thanks. \0 the. efforts of Rick 
Hambly, WE2TNL ithe TAC-2 ow 
hos o 32-bi) Windows SS/NT 
program called TACS2. TACIZ 
completed its het (esting March 
1998, Kepisiration of the TAC32 
Software Tor individual and Aondemio 
users. can he made with TAPR, The 
cast te 335.00 for non-members, 
Sa9.Si for Wetibers Information 
ahoul the TACI2 software js 
avallahic from 
iQue d/wewwicnssys.com/enselock/? 
ac32SofiworeWtinl, You csa 
download the program from 
hitp:/Awww.cnssys.con/lae32/. 


TOC Development 

The TAC Oselltewr Conyoller 
(TOC) 15 sill in the developmen 
alages.. A block diagram showing the 
TOC jo TAC-2 nerve is byailable 
a i 

i/aleph.geicnasagow/GPS/inpr 
aeakeepkaip Thero hay been 
smiich (isuiission anong me TAC 
development group into [he desipn of 
(bé TOC. Identifying paris and 
dolerinining We besi pnee verus 
performance Tato ConnMues IO 
dominge the discussions. Once 
(hese Aave been identiljed 
prowtyping will begin, There ts no. 
time estilo £5 to the completion af 
the TOC}. ti has proven 1 bo o 
Chitienpe to provide am accurate tine 
Hascalareasoiile cowl, Discuss! ar 
othe TOC ty om the TACGPS special 
interes! croup (Informévon of 


Packer Stats Fegster 


aubserthing (0 Special Interest 
Ciroups cen be found at 
Ip Avw.laprorg/laprfhtml sigs. 
bum). 


(GPS Receiver Updates 


New Motorols Oncore VP Model 

TAPR is now pleased to offer the 
newest model of the Motorola 
Oncore VP ling, Modol number 
B8221Z1116 not only has tho 
Ones pulse-pér-second (LPPS) option, 
but ow has Cartior Phase aod 
Bittcry Backup options: Tho best 

| part the price is the same! 


The Molorels Ongore VP suppors 
the TAC-2 and DGPSIB kits offered 
by TAPR, For individual 
experimentation, there's a new 
Motorols: Onur Interface Board. 


Motorola Qncore GT+ 

TAPR adds a new GPS peeciverto 
is inventory, (he Motorola Oneore 
T+ Deslyacd w he a low cost 
receiver aimed at the Adtuinatic 
Vehicle Location (AVL) systems. 
Onc enhancenyer\ that really docs 
work i6.2 fiuch faster Time 1 Fiest 
Fix *). Li mites approximatcty 
seconds for ite GT+ to start output 
peilitns upon (um on. The GT 
also support NMBA ay well as 
Molopals’s proprictary binary 
fommut. 


New Motorola Oncore interface 
eared 

There's a new interface board thal 
supports the Motorola Oncure VP, 
UT+ am GT+ GPS recelvers, Th 
sparta highly efficentrepulator may 
pruvidis S-vde ut250 ma from 7-30 
vde without heal sink, reverse 
voliage isolmtiun diode, direyt 
RS-232 connection for inpit and 
ewipul CoAtrOl,Yevond port to support 
tbe DGPS iapul for the GT4, 1PPS 
Oulpyt dW RS232 levels for DCD 
signiling using DBY pin], option for 
adding 4 lithium backup battery for 
GPS cogines Wl tinut backup baltery, 


Spang 1998 - issue w70 


option for impraved lnw-Z IPPS 
ouipel will LED indication, 


New Garmin GPS-20/25 
Interface Board 
There’s @ Wew Garmin Inlérfave- 
Board with many of the same features 
as the Motorola Oncoré Inlerliice 
Board desenbed sbove. 


New GPS Antennas 

Two new GPS antennas have been 
Introduced. The Motorola 
Antenna 97 ia x sad agnetic mount 
antenna with. 6 foot RG-174 cable 
Jeminated with 4 BNC conncclor 
The Garmin GA-27 Is a magnetic or 
auolion mounted antenna wilt w 6 
foot cuble terminated with a MCX 
connector. More Information on 
these anterinad can be found at the 
TAPR GPS Web page: 
hujr//www.taprorg/eps/. 


TAPR News 


DGPS Interface Board Update 
The Diflersntial GPS Interface 
Board (DGPSIB) {s = same-sizad 
daughter toand that connecls to a 
Motarola Oucore VP GPS receiver 
and oroates a low cost Differential 
GPS Reference Station. The ourput 
is in the R'TCM SC-104 Version 1.2 
Type 1 meseuge formset. Many 
commenial GPS receivers yse (hs 
Sianderd to compute a DGPS 
position. The corrections can be 
Tasmitned of Amateur Pocket 
Radio or commercial radio "nk. The 
remote: user receives the Corrections 
auld sence hem (oa DGPS teady GPS 
reocivor to oompele « DGPS 
position, Perlormance of DGPS is a 
10 fold iniproventent nver civilian 
GPS The DGPSIB wus deseritied i 
the Winter 1998 PSR Issuc #49 and 
moré infomation can be found st 
hltp;/www.laprorg/eps/dgps/inden 


DSP56002 EVM Radic 
Intertace Beta 

The printed circuit odds have 
heen received from the shup and 
are on order for beta tcsting. 
Hopefully by te lime you read this 
there will be more information on the 
final kit. Plans are to provide all the 
punts accessury and cnclosure to 
house the Moidrola DSPS6O(QEVM 
and mike it # powerful DSP modem. 
Sorry, ‘APR will nol be selling the 
EVM, the user must purchase it from 
# Motorola Distributor such as 
Armw, Wyle, or Newark. Priccof the 
EVM vhould be approximately 
$149.00. There have been reports of 
higher prices. Do not pay them! 
Shop around, The EVM Radio 
terface was described in the Winter 
1998 PSR Issue #69. 


hin). 


Vanity fes ta drop drastically 


From ARRL Headquarters 


The f&¢ to obtain an Amatcur Radio variity Cal) sign 
would drop drastically under the FCC'® proposed fivcal 
year 1996 (ee schedale LF adopted, the new foe will be 
312,90 for the ten-ycar tenn, payable af the time of 
application fore new, renewed, or retoxtutead license. 


The new ive is contuined in'an FCC Notice of Propused 
Rulemaking, MD Docket 98-36, Assessment and 
Collection of Regulatory Foes for Flacal Yenr 1998, 
teleased March 25. 


Thc currcat wanity call sign fée is $50.00 fur tho 
ten=year tem. The FCC says it has av plans tn refund the 
difference between \he current fee. ind the Tew fee for 
applicants who submit applications before 
implementation of the new fee schedule. 


The FCC has calculated the new fee bused on an 
expected 10,000 applicants during fiscal yoar 199%. 


The FCC saye it, will doabunvr the effoorive dare for 
the new fe cither in the Report and Order that temuinates 


the fee schedule rulemaking proposal ur by a public 
notice. 
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Packet Status Register 


Accessing TAPR via the Internet 


There ure severe) aeyy TAPR cae be reached via. the 
Inserts. 
La 


The Avroumted Information Server that TAPR pm- 
Vides willows anyone to request informaton on TAPR, 
Prodycls, qewslelers, Und fols we uther Gles. To find out 
Tore ahout Itils syVico, sea AN O-ciall messéae lo list 
scrvGiiep org wiln the subject line “Reguest® and one or 
more of the follwing text limes (tin: body of ihe message: 


help (fut 0 biel set of instructions) 

ides all (tor a dst of 2d] filex hy sopic area) 

Voor (for w ist OL TARR Mail Groups) 

Rettapr taprintotxt (fos info on TAPR) 
Unters, 


all 
TAPE. can fs revclud by Stndineg maul addressed in 
SIPHON, 


Dip heww upton 


The TAPR Softwafe Library is available at 
‘ip \apd.org! in we directory Asprisoftwarc_lib, Logla in 
a ‘mmonymoun’, with & password Of 'your_sccoum@in- 
tomel_addresy” 
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Jucson Amateur Pocket Radio 
8987-309 £. Tonque Verde Rd #357 
Tucson, Arizona © 85749-9399 
Cfflce| (940) 383-9000 * Fox; (940) 565-2544 
InleMmel: TAPRETAPR.ORG * +wctoprorg 
Hon-Fioltl Resenich ond Qernlorment Coinoration 


aman ANA 
HHT Eu Seats OFT ey ie ele, C08 em 


Bor Total Kil Codes Bet wee 
Slomeciesisy 
Ada $s Add a 


KW Contes alae 55 tw Titeranional 
onleys mits Commer TAPK for amount, 


[J TOTAL Order Amount 


mis 
tole 
prt 
ie 
"me 
4 bay Ash wlll 
i March 1996 
ul ats Te | + nels \qpenrodrs teradne Growin WWWtaprore ¢ ftp.tapr-org = tapr@ lupr ons 
ioe orien DY ram tesenh arent oom Office Hours: Tue Fri 9am-12pm, 3pm-—Tpin CT 
Bie ne sn ra Re es ey 
yeibbailevre 2 Pdce 
(Saas cB Ho = i 
a ine DED Ftod. DF RSD a ent TIME she MK on 12% br uhh i 420,00 
#1.) 
2 
A inrhuites 4,1,9 Commande boctber thet) ey ee 25,011 
AMT sanyo ve at 19 ie} Renewal © New Member 
2 eee r ewer er 0a Foran 
i 
Z SubTotal 
Z == 
: - Membership 1% Discount 
4 cy 2 Hp wl re w bel nev pages Excopt weir ante) Member #; (Place new if joining? 
q 
61004 pany swideh rst Piderereut 19986 ‘Total Sales (Subtotal minus discount) 
peactctedilinn fen abnalt 2 uw TANI Porlet Mpite took, ., 
ph popes, by Ey Adres, WALI T ‘Texas Residents (7.75% tax) 
H pape HL te bance —_____. Membership (New or Renewal) 
we ecto . 
4 Nepery berwidee Anal shevey Exot) Shipping and Handling 
' 
. 
a 
“ 
* 


VPPE DCC Freurtinns Baterore, MC 
Nev dhaet Preeteeet oet, call fer gatos 
VD vcd Mecee I ke FPF 


ARALENE | ore 
Gwire Set Ene SPARRO 


E 


= alt 


0 Lage rn Mie nel rdrenepobter poll 
TAM Tadge } [0 Hide Movie ered Gal Hor Saat: 
T, (4 teyles af ' aig teenrw Ne 0 ytepeerd cen ryt bok [D1 thnge my eset nem pehoes eng 
Vik ont Wresn TAMA Ubrary | 306) Spee ie Gow TARR Seton Library Ly Sy Cu 
20 MG Devons (NG Gwe wethacteg) sone 
TB Oriani Lalu coeilie et chet) Trpieation bine: 
uw 
3 Her Cavane. bye oad 
pment, ih HO SINC Pct 
jebur Pree) 26 Mo Daveya'e. sane Cals 
Gucore VE linc pen Kin | ee t 
B ndseererncr egy rsa ai 
> 2 NoDhoawe Seal Addvoos: 
Subtotal:| —__|__ Added Total Kil Codes chy: 
All prices subject to change without nothce amd ace payahle in U.S. funda, Members recerer: LOG off on Conny: Fhoee Sumber, 


Kits omit Poblications, Please alluw six to cight Weeks for your order to be shipped Foe specific 
information on kits. see Proviict Description flyer bremut E-mail: 


